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STORM WATER MANAGEMENT PLAN

INTRODUCTION:: -
During the timé this report has been prepared from September,
1982 to May 1983 there haVe been numerous rainfalls which due
to their accumulative affect have acéented potential drainage
problem areas that have been dormant for some time. In the
last 20 years there have been no major storm events (hurricanes)
and the last 5-10 years have been relatively dry permitting
the ground water in the aréa to lower. This dry period has
permitted.infiltration of rainwater to be maximized and
helped to minimize the potential detrimental effects of
poorlY'maintained drainage systems. This situation also
tended to eﬁcourage deveiopments with no formal drainage
systems; ie, all drainage would be vertical or infiltrate
into the sand as.épbosed to draining into a ditch or pipe
system which in turns flows to a positive outlet to the
Sound or Ocean. The purpose of this plan is to evaluate
these problems as Weil as acomplish the following objectives:
1. To identify current surface water drainage problems.
2. To anticipate future drainage problems in Kill Devil Hills.
3. To help guide groth in an orderly manner consistant
with the Townfs Land Development Plan.
4. To help prevent the loss of life and property as the

result of drainage problems.
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5. To heip reduce eiisting and future maintenance and
capital cost for the necessary storm water drainage
éystems-in”and around the Town.

6. To help coordinate associated regulations as soil
erosion and flood plain management.

7. To assist the Town to sef up cooperative agreements
with fhe North Carolina Department of'Traﬁsportation

©.(N.C.D.0.T.) in protecting and maintaining the area's
drainage system.

This data has been generated.through collation of the follow-

-ing sources: - | | -

1. Ground topographié Sﬁrveys and photographs.

A2.A Aerial photographs.  |

3. ' Interviews with Town officials, North Carolina Depart-
ment of Transportationfofficials, local Soil Conserva-
tion Service officials, Corps of Engiﬁeers, and local
citizens.

4. Existing Coast and Geodetic mapping.

5. Flood Insurance Rate Map; U.S. Department of Housiné
and Urban Development. |

6. Weather Bureau data-frdm U.S.‘Departmént pf Cdmme:ce

(N.O.A.A.) B
7. Hydrolbgical and hydraulic analysis bésed on standard

engineering procedures.

8. Current Town ordinances, planning documents and standards.
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IT. EXISTING PHYSICAL CHARACTERISTICS

1. Topographic Features:

The Town of Kill Devil Hills is located on the Outef Banks/

Barrier Islands of North Carolina. It is bounded on the east

" by the Atlantic Ocean an on the west by the Roanoke Sound. Eleva-

tions range from sea level to 60 feet above in the Nature Conservancy
Woods area. The more common elevatiOns.tend to range from eleva-
tion 5 to 12. There are two primary dune systems which'affect
the drainage patterns within the Town. The primary dune line
along the Ocean and eést of U.S;~158 business réquires special
pipe systemsAon piles and flap gates to permit dréinage to the
Ocean. The dune line west of U.S. 158 Bypass or along‘the
Sound creates problems for ditch or pipe systems which must
be cut through it to dfain loﬁ.areaé behind or east of this
dune line. These problems relate to depth of cut and stabilizing
and maintaining ditches from wind Blown sand.

~The two major north-south roads - U.S. 158 Business and U.S.
158 Bypass provide obstacles also because the normal drainage
outlets must flow east to the Ocean Outfalls or west to the
Sound and therefore must go under these two roads.

Due to the flatness of a large part of the land between
the two dune structures and the high groundwater table in poor

soil areas, large ditches with very flat slopes are required to
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be built to dréin these areas. These ditches are typical of
the backbone drainage Systém for drainage north and éouth be-
tween U.S. 158 business and bypass as well as‘the Sound out-
lets at the north end of Tcwﬁ and west of U.S. 158 bypass.

2, CLIMATE

The area enjoys a-maritime ¢limate with cocler summers
and warmer winters than are to bé found on the mainland.
Weather data for the region is provided by the U.S. National
Oceanic and AtmosphericnAdministration (NOAA) at Cape Hatteras,
approximately 50 miies south of Nags Head. General climatic
conditions in the study area are clogely appréximate to those
at Cape Hatteras except that annual precipitation is slightly
less. Rainfall at Hatteras, Qith an annual mean of 55.07 inches,
is. five inches more than annu#l rainfall at Bodie Island. The
wettest months are normally July and August, when there is a
monthly éveraée of nine»days"With thunderstorms .
The mean annual temperature at Hatteras is 61.4 degrees F.
_The prevailing winds blow from the northeast in fall and winter,
éﬁd from the éouthwest in spring and summer. Hurricanes are
fairly frequent along the'Outér Banks, and occur‘mainly in
Augﬁst‘and September. Average annual runoff in‘the area is
about 14 inéhes. Evapopranspiration average about 36 inches,

and ground water discharge is about .5 inches.

II-2



Flood levels for Kill Devil Hills are 8.2 feet for a 50
year storm and 8.8 feet for a 100 year storm. Investigations
relating to flood insurance studies'show that overwésh of the
island by ocean tides would be sufficient to cause a:100 year
flood level on the Sound shore eqﬁal t¢ the static ocean level.

3. sois

The soils in Kill Devil Hills play an important role in
the nature of the storm water drainage system. The soill has
a tremendous capability to detain and retain-surfacé water run-
off. The sandy soils also have the_capability of neutraiizing
cdnventional underground storm sewer systems'and ditches, be-
cause of its ability to wash and blow into the systems creating
a perpetual_méintenance problem. |

" A.typical profile of soil units in Ki#ll Devil Hills looks as

follows: _

Location Soil Unit Depth Perm, " Use
Frontal dune Beach-foredune assoc. 0-6" Rapid VSevere
Beach road east Newhan fine . 6' VRapid Slight

and between Newhan Corolla (See qualification)
highways Duckston fine sand 0-2' VRapid Severe
Bypass west Duneland 6' VRapid Severe
Duckston fine sand " (see above)
Newland fine sand (see above)
Corolla fine sand 0-3' VRapid Severe
Soundside Carteret soils 0-3" Rapid VSevere
I11-3



(note: ''Depth" refers to depth to seasonal high water

table; "Perm." refers to premeability; '"Use" refers to

Rapid and Severe means 'very').
- Two soils which create draiﬁage'problems”because of their
-high ground water are,Corolla—Duckston.complek and Duckston Fine
7 Sand. They are .characterized below and are shown on the map in

Figure "A".

i
1
i
i
suitability for septic tank and filter field; "V" before l
i
i
. i
A. Corolla-Duckston Complex
| This mapping unit occurs on nearly _l”ével to slightly I
depressional areas that commonly lie jﬁst inland from the
ftontal dune. The Duckston soils are. in the wetter, sllghtly '
lower depresaions. The seasonal high water table is at or -

near the surface durlng the wet periods. Most of this com-

plex is made up of the Corolla soils.

" B. Duckston Fine Sand
The soils are poorly drained. The s01ls are sandy through-
out. They occupy the nearly level to sllghtly depre381onal

flats that extend inland from the frontal dunes. Also, they

the Corolla and Newhan scils. They are rated severe for most
uses due to wetness and poor filtering capacity. Water tables

are 1.0' - 2.0'.

are in the small, irregularly shaped depressions between l
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Another observation that should be made at this point is
the impact of the soils on storm water quality. As reflected
above the soils are typically permeable down to the water table;
in fact, to the extent that they do not p;ovide appropriate
filtering characteristics for septicAtank-nitrificafioh fields.
Thé‘significance of this characteristic is that the local Health
Department'is requiring a 25 foot buffer between the drain field
and ditches. A regional sewage collection and treatment system
hould alleviate this problem but would tend to aggrevéte the
drainage problem. Development density would probably increase
and generate more stormAwater runoff due to the increase in im-
pervious area. - Proper.planﬁing and regulation will'need to be

implemented to prevent this potential drainage problem from

occuring.

II-5



III. INVENTORY OF EXISTING FACILITIES

The purpose of this section is to identify the major
drainage features which influence the drainage capabilities
of the land within the corporaté limits of the Town. To assist
in presenting this data we have provided oné map (figure A),
photographs (figure C) as well as a table (figure D) with a
summary of problemlareas prioritized and preiiminary cost
estimates for major items, | .

In general the coﬁveyance of stormwater in Kill Devil
Hills is predominately by ditches and corrugated metal pipe
culverts with few conveﬁtional long storm sewer sysﬁems, Due
to the two dune systems and flatness mentioned earlier the
natural drainage is either vertical or to argeneral low area
between U.S. 158 business and bypass where the existing north -
south ditch system is located. SomeAéreas north of the Town's
Muniéipal Building and west of U.S. 158 bypass have ﬁatural
drainage to the Sound. These areas are basically along the
Sound or west of the dune system. _ |

The map (figure A) shows problem areas, photographed
areas, major drainage systems, and problem soil areas. An
attempt has been made to approximate drainage areas without
topographic mapping.. . These areas have been given designations

with "S" or "0" prefixes with numbers.. The prefix "S"
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means that this apparent drainage area flows overland into a
ditch or pipe system that flows to the Sound. The "0" prefix
means the outlet is an ocean pdtfall.~

For the most part the-poSitiVe drainage that exists now
has been developed fhrough'the construction of ditches since the
nat@ral topography does not provide continuous swales or low
areas which;draiﬁ to the Sound or Ocean. In é sense the drainage
has Eeen artificélly'developed'by man wiﬁh thé 1oéation‘normally
within existing low or wet soil afeas.

There are three existing outfalls whiéh drain the aréardf
Town south of the Kill Devil Hills Post Office. The rest of
- the Town that has positive:drainage dfainé té the Sound ﬁhfough
4 éound outlets of various.siées with the.two~primary outlets
being'the.éanai in S-8 aﬁd the Bickett Street aitch draining
S-1 which includes the Avalon Beach area.

" The préblems’that we have defined usually fall intd two
-major categories. One category is lack of maintenance on exist-
- ing systems and the othei cafegory relatéS»to poor drainage
becausé no formal system has ever been constructed in that
area. We have providéd numerous examples df»each'category'in
figure B,C and figure.D. |

The area which has received probably the most public
attention is the area around the fresh water pond at the southern

Town limits. 1In fact the pond straddles the Kill Devil Hills/
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Nags Head Corporate Limits. A combinatién of generally dry
weather for the past 10 years and the use of the pond as a
potable water source had lowered the pond level and the com-
panion watertable adjacent to it to permit a "drying. out'

of soils which have historically been categorized as potentially
wet soils. When the wet weather returned this year aiong‘with
the discontinuation of the use of the pond as a water source,
the watertable rose to its normal historical high level eleminat-
ing vertical drainage and causing ponding'on #he ground surface
within the subdivisions that had been develoPed'in this area.
Because qf the large area involved and no positive outlet

to service this area, ponding remained for an»extensi?e period
of time. The relationship of'somé of the homes to the streets
have also aggrevated the problem because their ground elevation
and finish floor elevatiqn are lower than the streets, therefore
water runs off the streets into their yards énd homes with no
place to go. Even with standard roadside swales some yards
will need to be filled to permit them to drain to a positive
outlet.

Besides -the Ocean Acres area there are numerous other
areas as shown on the map which suffered from ﬁonding due to high
watertables in soils which have typicélly been described as potenti-
ally wet soils by the SCS. In partiuclar Avalon Beach area in the
"S-1" basin and a number of the problem areas west of U.S. 158

Bypass and north of the Town's Municipal building. The severity
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of these problems were mitigated by either no.one living in.the
homes or the areé being sparsely developed-during the major
flooding period. One primary cohéern is the effect on the
septic tank systems. Lack of drainage and/or high ground water
conditions can cdmpromise the septic tank systém and therefofe
éreate health problems. While'Ocean,Aéres does not have septic
taﬁk systems concern for excessive water entering the sewage
célleétion system must be dealt ‘with.
Ocean outfallé_if.properiy construéted‘ﬁun;tion well,

but if they are not buiit on ﬁiles and'eXtended above the ocean
floor then they become é maintenénce nightmaré. Photo No. 50
shows an:outfall proferlyfconstructéa jﬁst,north Qf pHe Sea Shore
Shops . Probleﬁs of incorrect construction are shown in photos
51 & 52 ﬁhich reflect the maintenance pfoblems of the Baum Sf.
ocutfall wﬁich fypiifies the problems of the‘qutfall under Tanya's
Ocean House also. | |

. Additionalzconcerns relative to drainage'inéludg the
impact of wideningbU.S. 158 Bypass and the accele;atéd deterio-
ration of the»gxistipg stxéet_systems because of ponding water
and saturated roadAsubgrades. Historically deéeiopments along
the bypass have dumped their watei into_théﬁrigﬁt;of—way. ‘See

photos 45-48. Photos 33 and 34 show what happens when this
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approéch_is abused. When these aveas fill up they become a
trafficlhazgrd and nuisance because there is no place for the
 water to drain. As development and widening increases along
the bypass careful consideration must be given to design proper drain-
age outlets. Photos 39,41,42,&43 show the dramatic impact
poor drainage can have on road systems. B

A final comment on problems relates to administratiwe
procedures. Lack of coordination on development procedures
standards, and ordinance as well aé a maintenance agreément.:
with the North Carolina Department of Transportation has hindered
the orderly developmeﬁt of the drainage systeﬁs within the
Town of Hill Devil Hills. In the past many of the facilities
were installed to take:care”of current specific problems with-
out regard to the community as a whole or future development.

Although some drainage systems are owned and maintained
by the Town, - and others by the State Department of Transporta-
tion, in many instances responsibilities for surface drainage
facility construction and maintenance are poorly defined or
acted upon, and therefore drainage problems remain unresolved.

The rapid devélOpmeﬁt of certain areas of the Town will
intensify the surface drainagé}problems in those areas.
Development of areas which were formerly permeable increases
both the total runoff and the rate of runoff. This not only
_ establishes the demand for additional storm drainage facilites

in the developing areas, but may well place a burden on the
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areas at the énd of the system. In many cases, this extra
burden may increase the volume to a point which exceeds the
capacity of those areas. As always, the correction of con-
ditions is far more expensive than the cost of a properly
planhed and‘designed system based not only on the immediate

needs, but also potential future growth.

IIT-6-



IV. STORMWATER DRAINAGE DESIGN AND CONSTRUCTION CRITERIA

~ The following data outlines procedures for establishing

appropriate design and construction guidelines within the Town.

1.

The developer shall provide a drainage systém for the
proper drainage of all surface water using ﬁhe approved
design criteria .as stated in the following parégraphs
below. The design of such a system shall be subject

to the approval of the wan pursuant to these guidelines
and to the North Carolina Department of Transportation
when the proposed drainage system affects drainage

coming from or going into the State's Right-of-Way.

. All surface water draining onto the site under develop-

ment or generated on said site must Be provided for in
accordance with these gUidelines. All water drainage
leaving the site undervdevelopment shall be channelled
to points of approved,diséharge, such as a natural or

manmade watercourse, a lake, pond, ditch or storm

drainage system.

. No suffaée ﬁater shali be channelled or directed into

a sanitary sewer or septic tank system. Distances be-
tween open diﬁches.and septic tank.:systems must be
specified and approved by the Dare County Sanitarian.
This approval must bé obtained by the deﬁeloper prior
to final approval of the drainage system designed by

the Town of Kill Devil Hills.
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The developer shall use retention, detention, and in-

filtration techniques to reduce the runoff from his site.

The drainage design criteria for open and closed drain-

age systems shall generally conform to these‘guidelines

and Handbook of Design for Highway Surface Dfainage
Structures prepared by the North Carolina Depaftment of
5Transportation,‘the A,S.C.E. Manual ongngineering
Péactice No. 37, and Urban Hydrology for Small Water-
sheds (T.R. No. 55) prepared by the Soil Convefstation
Service. _ ‘ '
Development plahs shall show size, slépe, invert and
rim elevations, and ditch cross sectioﬁs in the vicinity
of'thé development and as is necessary to proper1§
evaluate the existing and proposed surface water drain-
age system. |

." Drainage calculations, drainage area maps, flood iouting
calculations, infiltration calculationé, storm sewer

" back water éurve‘calculations, etc. shail be submitted
dto the'T0wn'upon request. |

.'EStimafed runoff calculations may be éomptted by the
Rational Method (Q=CIA), the SCS method in TR No. 55,

or other approved methodologies. Sizing of structures
will be based on the Manning Equation. Culverts shall
be evaluated for inlet and outlet control as necessary.

. Systems shall generally be designed for a 10 year storm
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-

.10.

11.

12.

frequency. There may be some situations which may

‘warrant a different requirement due to the size of the

-system. The design engineer is encouraged to contact

the Town Engineer in the preliminary design stages to
determine if a change is warranted. |
A'modified Rational Method hydrograph prcceduré may
be used in sizing retention and detention systems.
All underground storm sewers open drainage ways, and
related strudtﬁres shall be constructed to the appli-

cable provisions of Roadway Standard Drawings and

Standard Specifications for Road and Structures produced

by the North Carolina Department of Transportation.

During the construction, preparation, arrangement and

‘installation of improvements and facilities in develop-

ments, the developér shall maintain each stream, creek,

ditch, or channel contiguous to or located within the sub-

division in an unobstructed state and shall remove

from such watercourses and the banks of the watercourses

‘all débris; logs,;timber, juﬁk and other accumulations

that would, in time of flood, clog or dam the passage
of waters in their downstream course . Installation
of appropriately sized conduit, culVerts, bridges or

other required structures shall not be constructed in

a way which will obstruct the flow of drainage.
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E V. RECOMMENDATIONS, COSTS, AND PRIORITIES

We have identified a number of drainage related problems
within the Town of Kill Devil Hills. Solutions to these pro-
blems require maintenance, new construction, coordination with
D.0.T., S.C.S, and the creation of certain standards and
ordinances.

Spécifié problems in the field have been identified and
proposed generalized solutions with preliminary cost estimate
have beenfiéflected in téble figure D. We prioritized 13 of
the major problem areas with the cost estimates not including
utility conflicts orleaéement acquistion. Since these solutions
are generalizea, detail designs would be needed to prepare
plans and specifications as wéll as detailed cost estimates.
The following table outlines the cross reference between the
problem priority and the problem.reference number on the map

figure A and table figure D.

Priority Map reference No. ~ Priority Map reference No.
1 46 ‘ 8 ' 27

2 13 9 21

3 1 10 ) 16

4 18 11 14

5: 23 12 15

6 35 13 17

7 19
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In summary the following goals should be pursued:

1. Review the referenéed field problems and set up the

Town's priorities on corrective action using this
report's'priorities as a guide.

2, Establish sources of‘fiﬁancing for corrective action
through property owner assessments, developer re-
‘quirements, general'taxes,.joint venture arrangements
with D.0.T., and mosquito control fu;ds,

3. 'Establish liﬂesﬁof responsibilities for drainage

maintenance and constfuctiohlbetweenfthe Town and D.0.T.

4. Develdp a drainage ordinance.

'5.° Develop a storm water  drainage design manual.



FIGURE B

PHOTOGRAPH INDEX

Pedestrian Cross-over in N-S ditch causing trash build-up
at Albemarle St.
Pedestrian Cross-over in N-S ditch (pipe undersized)(N. of

Aycock St.)
Vegetation, trash accumulation at Memorial Dr. & Carolyn Dr.

Pedestrian cross-over in N-S ditch with undersized pipe
(Pamlico St.)

5.

10.

11.
12.
13.
14,

15.

16.
17.

Fresh Pond overflowing banks and flooding "Ocean Acres
Subdivision'". (Date: 4-1-83)

Ocean Acres Drive west of Bell Ave. (Date: 2-15-83)

"Ocean Acres", Copley Dr. at Richard Klein's residence

(Date: 2-15-83) '

"Ocean Acres', Copley Dr. at Richard Klein's residence

(Back yard is adjacent to the Fresh Pond.)

Ocean Acres; Sawin Residence on Ocean Acres Dr. (Date:4-1-83)

Ocean Acres; Resident installed a Dike System around house

(See Photo #13)
Whispering Pines; Quail Lane at Helen Dr. (Date:2-15-83)

‘Whispering Pines; Quail Lane and Goldie St.

"Ocean Acres'; outlet for Dike System (See Photo #10).
Septic Tank draining into outfall ditch (Hardin St. &
Fourth St.)

"Avalon Beach'"; Blocked ditch south of Wilson St.

(See Photo #18) _
Fill material in ditch just upstresm of Tanya's Ocean outfall.

"Avalon Beach'; Ponding north of Charlotte St. (Date:2-15-83)
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18. Fill Material in ditch just upstream of Tanya's Ocean
outfall. (See Photo #16)

+19. 1Inlet to existing Ocean outfall at Tanya's Ocean House.

20. Ponding at intersection of Helga & Raymond Ave,

©21. Residence on East side of Apache Dr. (Date: 4-11-83)

-22. Residence of West side of Indian Dr.

23. Archdale St. West

24. Seminole St. North
25.  Suffolk St. at intersection of Newport News.

26. White Court (Cul-de-sac)
27. Durham St. at intersection of Portsmouth St.

28. Arch St. looking East across Susan Dr.
TYPICAL - PONDING PROBLEMS ALONG ‘RTE. ‘158 ‘BUSINESS ‘& RTE. ‘158
BYPASS

29. 'Flooding 158 Business (outfall buried by Northeast storm;

(2-15-83)
- 30. Floodlng 158 Bu31ness (outfall buried by Northeast storm,

* 31. Ponding West of Rte. 158 Business at "Jolly Roger

::32. Flooding on 158 Business in area of Third St. to Flffh St.

(Date: 2-15-83)
33. ‘East of Rte. 158 Bypass at ”Seagate North“
34. West of Rte. 158 Bypass at South end of Kill Devil Hills

(McDonalds).
TYPICAL1MAJOR3DITCH18YSTEMIINiKILL3DEVILIHILLS

35. Existing North-South Drainage ditch North of Aycock St.

36. Drainage ditch in area of Kill Devil Hills Town Hall Bldg.

37. Buried pipe culvert under Rte. 158 BypaSs at Durham St.
38. Erosion, silt, & pavement damage at Wilkinson St. &

Virginia Dare Rd.
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39.

40.

41,
42,
43,
b

Pavement deterioration of Baum St. due to failing pipe
joints.

Poor planning/utility conflicts with drainage from Kentucky
Fried Chicken parking lot.

Erosion, broken pavement, pavement deterioration at Third St.
Pavement deterioration at Third St. in area of the lake.
Pavement deterioration on Wilkinson St, west of Bypass.

Pipe culvert damaged dﬁring clean-out under Fifth St. west
of Bypass.

COMMERCTIAL DEVELOPMENT ALONG RTE,. 158 BYPASS

45.
46.
47 .
48,
49.

Barnes St. (Nags Head)

Barnes St. (Nags. Head)

Typical drainage into U.S. Rte. 158 Bypass right-of-way.
Carolyn Drive (McDonalds)

Residential development along Rte. 158 Business on north
end of beach. '

"OCEAN OUTFALLS

50.
51.

52.

53,
54.

TYPICAL METHODSﬁoF-IMPROViNG-AND-CO TRO

EXisting 24" RCP on piles just north of '"Seashore Shops'.
Existing 30" CMP at Baum St. being uncovered by D.O.T.

(2-16-83)

Outlet of 30" CMP at Baum St. after opened up by D.0.T.
(2-16-83) 7

Typical ocean outfall plan; bents & layout

Typical . ocean outfall plan; manhole & flapgates.

ING DRATN.

55.
56.
57.
58.

59.

Turfstone Paving allowing infiltration at "The Windmill"

. Grading to infiltration pond/area; Guy :C. Lee, Kitty Hawk.

Grading to infiltration trench; Nags Head Shopping Center.U./C.
Shoulder stabilization with stone; Wrightsville Ave.,
Nags Head. '

Infiltration trench specifics.
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60.
6l.

62.
63.

Slotted drain allows surface water through top as well

as through inlet.
Asphalt paving around pipe culvert outlet reduces erosion

" & siltation.

Simple but effective drop structure reduces erosion.
Sand fencing reduces wind blown sand and erosion.
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NOTE:

FIGURE C

"PHOTOGRAPHS"

Numbers on photographs are referenced to map (Figure A)

in back packet, and Photograph Index (Figure B)



(C-1)




(C-2)




(C-3)




l~ I l Iv

(C-4)




(C-5)




I l | , ;

(C-6)



(C-7)



(C-8)







(C-10)

T ——reee
© HCOWEL FASES L
ey
Pz TR
CuLMTH OTR &L




(C-11)




(C-12)




(C-13)




TYPICAL OCEAN OUTFALL
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53.

Details taken from Ocean Outfall No. 3 Drawing By Bridge ’Maintenance‘
Department, N.C. State Highway Commission, Raleigh, N.C., File No.6728,
Date April 1964, . - .
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54.

Details taken from Ocean Outfall No, 3 Drawing By Bridge Maintenance
Department, N.C. State Highway Commission, Raleigh, N.C. File No.6728,
Date April 1964,
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By, 60— 6 PEA GRAVEL 30a8 = | 250 CUFT/LF
— ™| PERFT.OF DEPTH

s
%’ ~[353 CU.FT/LE
36" i S
t— PERFORATED | 397 CUFT/LE
PIPE 4
DESIGN WATER 7 | 253 CLFTALF

TABLE ELEV. 25 —
ey ELEV. 20

ﬁ gcomss ROCK

5

. 250 CUFT/LE
PER FT. OF DEPTH

MINL
2

NOTE'W VOLUMES ARE COMPUTED BASED
ON 50% VOIDS IN ROCK BACKFILL,
JINCH * 254 MM
tFOOT » 0305 M
1 CU.FT.» 0.028 M3

DETAIL SHOWING VOLUME OF STORAGE
IN INFILTRATION TRENCH (COURTESY
OF BRISTOL, CHILDS & ASSOCIATES,
CORAL GABLES, FLORIDA)
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